Abstract. An analysis of 167 deaths occurring among 1000 patients with cervical spine trauma, treated in the early post-traumatic period in the Rehabilitation Institute at Konstancin, has been carried out in this report.
Introduction
THE MORTALITY in patients with cervical spine trauma complicated by spinal cord injury is considerable. Most often it is caused by pulmonary complications. After cervical cord injury in this segment, the preponderance of equilibrium disturbances in the vegetative system appear in the sympathetic system and in the vagus nerve (Chorobski, 1953; Haftek 1968) . This state brings about passive hyperaemia of lungs, increased secretion of mucous glands and transudation of liquid into the alveoli (Rossier 1965; Yashon 1978) . With paralysis of the thoracic muscles and, connected with this, the difficulty of deep expiration, the removal of residual secretions is rendered difficult. This situation favours the development of lung oedema, bronchitis, and bronchopneumonia-often the cause of the patient's death. These changes increase at the end of the first and during the second week after trauma, disappearing usually after 4-5 weeks.
Clinical material
We present the analysis of mortality of 1000 patients with cervical spine injury treated in the Rehabilitation Institute from 1965 to July 1979. Table I gives the age of treated patients taking into account mortality in particular age groups. The greatest number of deaths is noted after 65 years of age, and patients who died over 50 years of age constitute 64 per cent of all deaths ascertained. Table II shows the number of deaths in relation to the level of the spinal injury. Cervical spine injuries at the level of C5-C6 are most frequent (65 per cent), hence the greatest number of deaths has been recorded with this level of injury. However, a higher percentage of deaths occurred in the smaller number of patients with trauma levels at C3-C4, at which site, patients with a complete spinal cord injury have little hope of survival. Such patients require intubation and tracheostomy because of extreme respiratory insufficiency from which it is hardly possible to save the patient. The relatively small number of deaths with injury level at CI-C2 is explained by the fact that in this group there are many patients with minor neurological disturbance. Patients with complete spinal cord injury at this height perished-as a rule-before reaching the special department.
The mortality in groups with different degrees of neurological disturbance (taking into account the classification given by Frankel), is presented in Table III. A study of this Table shows that surgery has no influence on the lethal results. Undoubtedly, the highest mortality occurs in the group with complete spinal cord injury. The large number of patients with this injury treated in our Institute, demonstrates the rather high overall mortality, amounting to 17 per cent. Pulmonary complications are the commonest cause of death in patients with cervical spine trauma, constituting more than 75 per cent of deaths. The most frequent pathology is diffuse lung inflammation, which is usually a consequence of suppurative bronchitis. Primary respiratory insufficiency, occurring after spinal cord trauma in a high cervical segment, causes diaphragmatic paralysis.
The great majority of deaths occur during the first three weeks following trauma (more than 70 per cent) and are usually a consequence of the pathological state developing in the aforementioned vegetative and respiratory systems. At a later stage, patients may die from pulmonary artery embolism. After a period of several months the commonest cause of death is a chronic disturbance in the urinary system resulting in renal insufficiency.
As has already been shown, mortality increases with the age of patients. This relationship appears in the group of pulmonary and renal death causes. It is clear that these pathological changes resulting from spinal cord trauma, are more easily controlled in young persons than in patients of advanced years because post-traumatic changes overlap changes in organs affected by age and previous diseases.
It is necessary to state that each of the patients over 50 years of age (whose treatment ended with failure) had suffered chronic general diseases which had been treated for many years; this influenced the high percentage mortality among 50-year-old patients. The majority of those coming from a rural environment were characterised by neglected health. The heavy physical work done by these persons caused biological deterioration which enhanced their real age.
Discussion
The mortality among persons with cervical spine trauma treated in our Insti tute is relatively high, amounting to 17 per cent, and in those with complete spinal cord injuries 33 per cent. Comparing our mortality with that contained in the literature, we believe that account should be taken of these specific peculiarities of our clinical material:
(a) the large number of patients treated with complete or severe partial spinal cord injury; (b) the significant percentage of patients advanced in years, and being, in the majority of cases, biologically older than their real age and already suffering from systemic diseases; (c) the large group of patients with high-level spinal injury (above C5); these patients were admitted to our Institute with evidence of paralysis of the phrenic nerve and deVeloping primary respiratory insufficiency; (d) the extensive injuries of other organs, especially head and chest, which may influence the ultimate prognosis.
Taking the above data into consideration, it can be appreciated how difficult it is to obtain better results in respect of mortality. We believe that the improvement of health care facilities that has occurred recently, particularly in rural areas, together with better first aid services, will be decisive in causing a decrease of mortality. Clinical experiences should show in the near future a considerable improvement in the results of treatment. 3. Improvement of health care in the country and progress in the methods of treatment of spinal cord injuries should produce a further decrease in mortality.
RESUME
On a presente une analyse de 167 deces constates chez les 1,000 mala des avec Ie trauma de la colonne cervicale pendant Ie periode post-traumatique precoce, soignes dans la Clinique de Rehabilitation de Konstancin. Le grand pour-cent de deces fait dependre de: Ie traitement d'une grande nombre des mala des geriatriques epuises des autres graves maladies, une grande groupe des malades avec une lesion de la moelle totale et profond, une incidence frequente de lesion dans Ie haut segment de la colonne cervicale (ci-dessus C5), et aussi chez pas rarement constate des lesions associes des autres organes, surtout du crane et du thorax.
Les auteurs sont persuades que la diminuation de la letalite peut etre realisee dans les prochaines annees grace it l'amelioration de l'assistance medicale it la campagne, aussi avec Ie progres dans Ie traitement des lesions de la moelle. Die Verfasser geben Ausdruck ihrer Uberzeugung, dass die-in den letzten J ahren durchgefii hrte Besserung der Vehliltnisse der Gesundheitspflege auf dem Lande samt dem Vortschritt im Behandeln der Traumas des Riickenmarks, einen betrlichtlichen Riickgang der Sterblichkeit in den nlichsten Jahren ermoglichen werden.
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